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The Constituents of the Basidiomycetes Russula cyanoxantha 
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Abstract£9Four known ergosterols£-5a£8n — epidioxy -£ 22E£241 R£O ergosta — 639 — dien — 30 — οἱ 

1£-5o£8n — epidioxy -£ 24S£O ergosta — 6 — en — 3β- ol 2£and£ 24966 ergosta — 7 — ene — 38£5n£6n 

— triol 3££22E£24R£O ergosta — 7£22 — dien — 38£Su£6u — triol 4 and D — allitol and stearic acid 

have been isolated from the fruiting bodies of Russula cyanoxantha £7their structures were determined 

by means of spectral methods. It is the first time to report the isolation of compound 3 and D allitol 

from higher fungi. 

Key words£? Russula cyanoxantha £» Fruiting. bodies£» Russulaceae£» Basidiomycetes£» Ergosterols£^ 
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1991 68Ά «El 0.25 ππιοξΊ, ΕΑΝ ΟΠΕ ΒΩ ΝΓά Ëá£” <10 mmoE L£GIIÓDNA PÏ Á, g 
»i EQUAGOOBSÓNE" Mizushina µΕΕ-Ί998ΕΕΝ΄ EÍ &£—» 3641 ÑE” Yasukawa uE£A994 £t; 1?! 
| à£ Castecl£ 999 £ (A8 ORODORE Fujimoto μξέ-1994Ε6{ "ÜvgNP D *àAy3AJE" Lu μξΕ-198546 
CÓA οἱ Απ. B i PE" Castecl£ÉH999£ QIEXSÓN £D — ° (A VU» CE» v aS o 3£- 06001959 ΑΒ 
“τό di ἃ 1 àq«£à£4087£€-^ SuEOsS ACH. uEx' d £ μὰ; £Aq»/E1 1141? G É- 4A EC» οἳ 
Îi 1 »1 ÉgasEO»i ΕΣ É- ΘΕ ΕΞ ΝΣ OLD, £ 
» οἳ 11 1 | 3] PÉ«GSS EAR Æi ÊE" 3525£-83309 οπι !ΕΘ{ Ε«ΛΕ 1653 απ ! £O üÊÕ 
'gi £C NMR£' ΡΕΡΤΕΘΕς ϱ)δ28 öl Ve AES Oubli a 6 ὄνασουε- ὄνῃλσίιε-ι1 δ΄] vàeü 
£'*üA' 4 ὀξ«νμὶ να 135.4£430.8£»135.2£432.4 9Í 1 , VENDI 466. 5£€ , VM A" 9-2 
,OVENDI 145 82. 1£-39.4£6X/69] EIMS ο) ὅμα Οόλι 4286-- OxXCEVE] L8 CHO i £EIMS Í Ø 
O:Eé/E- å n£ 2£9410£ÜM — H,O£Y £-896£ÜM -- O, £f £-803£ÜM — C,H,- £Ý £-951 £ÜM - H;O 
-0O - GH; - H5£Y £-EAD1 ὃδοὺι t1, 01 yNbQRGÍ 1 öf GàÁ CH, £99 A1 Εδλόνς 
ςΡ΄ΥΑΥΝΟ» li £ Ma uE£A994£&E£'H NMR ΑΚΩ͂Ί 5.11£] — 8.0£45.3Hz£QGfÍ 5.19£] = 
7.56-45.1ΗΖΕΘ! Ανρέξ«ΠρΟ2 àv4 IR D985£-970 cm πω: à£-EpA-C - 22 Átdl 811 Ε{ Î 2 E 
Év£»C 28 VàeupA 817.6 - 0.1 EQ ql 2 »3x9Í 2àÁ cb" VoAR * 1! £i μᾶὶ 2O:QuE-QDC P VAABC. » 
Ï uu A é11 | AaatqÓng? δΑ΄] Và 492 »? üÉQO T£" Wright uE£4978£6» 9l ΙΙ 1 μᾶς --28 917.6 
ÂV Ë οῦ- qi S AUE-Ób 24 Áti à! 1 £i ὁ 18 Ri £í "1 yEi Εδὶ δὂ- Gi δοί 68] Αἱ χε Ma pEEA 994 £» 
Ishizuka uE£4997£ G£Vb £4. μᾶνδι 1 Í ATI 8 5o£8a — epidioxy £ 22E£24 R£O ergosta — 6£22 — 
dien — 3B — oli £ 
» οἳ ii 2 141 pÉ E UC NMR οἱ MS ÊY E- - ΟΧΕ4 13 C,H4,0, EB 6 É3E 
1 fà 2 ,OCGEAAÉU1 ὄξ«νάι £EIMS Ì ZÕ:ËéÆ ἃ n£ z£9412£ÜM - H,O£Y £-398£ÜM - O, £Ý 
£^»ü- 8£€379£0M — H5O - O, -- H£Y £-839£0M -- O, - CH,OH£Y £-9865£0M - H50 - O, - 
ΟΠ £-271£ÜM - O; - CoH; £Y £-251£ÜM - H2O - O; - C9H9 — Ho £Y £-Ep-2 Í 8 AÓVECb va 
1y NO» Í i £" Ma uE£A994£6 OD 1 δηγοί C, 224΄] ΕΠΟΝ 284’ cb^ Wo NOE-248 ὃ 11] 8μὰ 
C-269Í C-27€?1 Ql 2 2.8£-]924RE 2108618 1.8 ŚĆ" Wright uE£A978£63Y Ë; ÉÍ Æ 
a BUAT 2 pÀC-24 
Ααὶ 8111418 Si £H 
bÍ ^C NMR /BÉy3X G6 
ΤΑΙ ΧΕ Ma μξΕ-19946» 
Ishizuka μεε- 90766850 
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80 NMRE DEPT£GE g ὃ 28 δὶ Xe A£-7ZtaCDo6 ,óvieü£-9 .ONQ/Aeu£-9 δ΄] viet οὐλ 1 

,OE«val Và 120.4£-2 ὄναΝθὶ 467 .6£-34.3£€4 , OVI s UÀ 1 6E«Val VE" 141.6£4 ,0v9 

ΚΕ 1476. 1 £639 À»ÓFAB - MST CEA OO ὃ: ὦ å n£7 585£ M {152684 u& Ον 1 a 
Cos H44,0, £4 á ÊA 2 86C»Uücb ^ 4 £EIMS QUn£z 414£0M — H;O£Y £” »ü: 8£6399£0M — H-O - 
CH; £Ý £-396EÜM — 2H;,O£Y £-381£ÜM - 2H;O - CH;£Y £-287£ÜM - HLO - CoH, £” Α΄ ΕΕ £~ 
269 ΕΜ - 2H50 - CHo £Ý £-251£0M - 3H,0 - CHo £Y ^1] ΩΘ:Εέ4Ξ: 8Ε-πή Ae 9T 11 3: OÓ 
G?-Cp3 ὀδουὺρί 1 δηνοί C, BÁ’ i ΕἩ NMR Æi CE. , OVEND 1 vVàeüCE»Ó8 4.83E" 1ΗΕ-Η 
—3£€4 .33E 1H£-H - 6£GÍ 1 öl αξχόδ 5.74€ 1H£-H - 7 £GDRe Àj £Í -NoE-8 μᾶς - 2411 
H d? s; εί "1 yÉi Éol gO- ἄ δεί Gel Ä ΧΕ Iorizzi EE 988£»Madaio uE£A989£ GIEVE £3 μὰ 

£ Iorizzi JEÉ£A988£€43£2 di ΄ x pÀ VIBeyYt£»' Ee6000 09 £AàCD ql ΟΕ Madaio pÉ£-1989 £€^ 
Égo24 1»21199 11] ἀμᾶ»ὶ οἳ {1 £ uAUA; £GSÉCÉ X T 4»: qi Ö a, Su ECeS CD £ 


EUNE ὁ 

ΑΦΟΑΕΙ VoRussula cyanoxantha Schaeff. Fr. £X ΕχΕμὶ à2 ΕάΟΠΑΙ ° SÀ ÉvE-sé-SAÉEAYA-- 
Gi No, Eü- ὀλδΕΟΛδΑΣΙ όν PUT £-EOLBÓREA' óN EX? SÉ? ύμάχης - 1 ΕΤ ἑξμβὸς 
28η’ £- AXEVAE ' EEÓJ; ΕΕ; àCÉ JASCO - 20 ÒF âT i £IR É Bio - Rad FTS ÒF âf i £UV E 
UV210A Q2 âf i £NMR É Bruker AM 400 9Í Bruker DRX — 500 ÒR âT i EMS É VG Auto 
Spec - 3000 O2 âT į £342 &2 8l ὃ: ὀνθοί Ör al ὃ: èL AÍ e Cai e e £N5» 1 eE ÚE j £ 

WP ΕΑΊ»ΑΕΙ 1 CÊ βόλι πὸ PAEAd áE; £3 EX, Ε56Ε300 g£GEpÓN πὸ PAE/d áE; 3 ΄1 £— 
ἀόλοηομ ΜεΟΗΕ 1: 1£0 áEj 3 ΄1 £-v«EüCri áE; C νῶν A Εδοΐ ? t£ E GB, i Ε-όλΟΗΟΙ. 
Yí Ej uA, àx li. 17g 9Í EO? ;- ὃ £EG&UO?? ;- ON Εδρόϊ ὃ’ 3 Áuí £2 YÂËE Αμ 34 QD Y+ ΕΘ΄ 
.“ἀσνό98Ε-μβ»-οἱ i D --"φΑ8΄ ve», àx d T341 evedr al δΕ-ΕΓΩ͂ AN- i 8] YÈ Í NE-9:11 ΄ 
Í R i κ 6p4Í Goin διδμλμνη οἱ G O-Eát»6:4 Ï Í Ri AE G AN- ποί8-΄ DAA UA 
Ua£»9:1 Á Ovi Í Ne; OO eve Gr al oE G AN- ΕΔ Ὃν 7:3 1 Í Neo OX Op AÍ éi ¢ 
ΑΕ. Ά:΄,'ἀδνόθϑμλμνο οἱ 41£ 

» οἱ 11 1£- PÉ EARE cm 1£93525£3309£ OH£62957£-2873£4653£ C = ΟΕΘη 
1459£4377£ü.ÉIpvaeü£€ 3 046£4029£-985£-970£-969£-935£-858£^ — O - O - £&EIMS 
n£z £9428E0M * ££-410£-396£-363£-303£51£452£407£-95£-81£-60£»!H οἱ BC NMR ÊX 
γρά 11Ε 

» ο İY 26-| PÉ«OS8 £-mp 143 —145'C £HRVEE cm ^! £5372£ OH£62957£874£H650 

£’ C= C£64H465£H379E£0 Éqp/Ae ü£€047£4029£-956£-935£-859£ - O- O - £&EIMS n£ 
z £2430 £0M * ££4112£-898£^ 100£6-379£-865£-839£271£-251£352£4107£-95£-81£-69£» 
1H ej 2C NMR Éyvasí 1; £ 

» ο] li 3Ε-] bÉ«VG38 £-mp 235 —237'C ££ £6??? — 69.44 £UE" c 0.00162£-C4H; NEST Ä 
Ï ÜE- 10€" Iorizzi μΕΕ-1989 £R KE: cm! £93441£ OH£99958£871£4657£ C = 
C£€H465£A382£0 Éqpy&oUE£€3 050£4031£-969£-940£FAB ^. — M£” να! Ó»üLD Å 2 d å£© 
n£zf9585£ M + 153£&EIMS n£z £9414£/100£6€399£-896£-881£-287£-269 £-251£305£^ 
95£-81£-69£»H οἱ ^C NMR ΕΤ 1; £ 














88 ô ἃ G Π ND 3 22 34. 
41 »eiii 1£-29Í 3 AH and ^C NMR Ê 
Tablel  !H and ?C NMR spectral data for compounds 1£ in CDCI; and 3 in CDN 
Position 1 2 3 
C H C H € H 
1 34.7t 35.8t 32.6t 
2 30.2t 30.2t 33.8t 
3 66.5d 3.94 m 66.5d 3.95 m 67.6d 4.83 m 
4 37.0t 39.1t 42.0t 43.03 dd£ 12.2£42.2£0 
5 82.1s 82.2s 76.1s 
6 135.4d 6.22 4ξ 8.5ΕΘ 135.4 d 6.22 d£'8.5£6 74.3 d 4.33 bd£^5.1£6 
7 130.8d 6.48 d£'8.5£6 130.8 d 6.49 d£'8.5£0 120.4 d 5.74 bd£^5.1£6 
8 79.4s 79.5s 141.6s 
9 51.2d 51.2d 43.8d 
10 37.0s 37.0s 38.1s 
11 23.4t 23.5t 22.4t 
12 39.4t 39.1t 40.1t 
13 44.65 44.8s 43.9s 
14 51.7d 51.6d 55.2 
15 20.6t 20.7t 23.5t 
16 28.6t 28.2t 28.2t 
17 56.3d 56.4d 56.5d 
18 12.05 0.86 s 12.6 0.77 « 12.3 0.63 ο 
19 18.23 1.06 s 18.2 0.89 s 18. δε 1.53s 
20 39.7d 39. 5d 37.0d 
21 20.9q 0.97 ἆ 6.6εΘ 18.8q 0.86 d£ 5.4ΕΘ 19.3 0.97 d£ 6.8£6 
22 135.24 5.11 dd£^ 15.3 Ε-8.0ΕΘ 33.6t 34.0t 
23 132.4d 5.19 dd 15.1£-y.5£O 30.6: 31.2t 
24 42.8d 39.5d 39.4 
25 33.1d 31.5d 31.8d 
26 19.9q 0.83 d£ 5.0£6 17.7q 0.75 d£6.8£6 17.8 0.85 d£6.8£6 
27 19.6q 0.82 d£ 5.0£6 20.5q 0.75 d£ 6.7£6 20.7 0.79 d£ 6.8£6 
28 17.6q 0.89 d£ 5.3£6 15.5q 0.88 d£6.5£6 15.7 0.78 d£ 6.8£6 





» 9| ii 4Ε-Ί PÉ«&PAE-EIMS n£z £9430E0M * £-&54H,,0; £€-412£0M — H;O£Y £-394£0M 
—2H;O0£Y £-879£ÜM - 2H;O -- CH; £Ý £-876£ÜM -- 3H;,O£Y £-805£UM — C4H,; £f £-?69 £0M 
—2H;0 - CH, £Y £251 £ÜM - 3170 - CH4- £Ý £H07£-95£-81£-69£»!H NMR£E 400MHz£^ 
CDCLl£Q£95.30£ 1H£-bd£41.9£2H - 7£6€5.21£' 1H£Ald£A5.2£-7 .04£4H - 23£€5.16 

£'1H£Adld£A 5.2£-y .84£2H —- 22£€41.06£" ]H£Am£-H - 3£63.60£' 1H£-bd£Al .9£2H -- 6ΕΘη 
0.57€ 3H£3£-H; — 18ΕΘΗ .06£  3H£^£-4H, - 19£€4 .00£ 3H£A1£-6.64£2H; - 21£69.89 

£3H£4Al£-6.92£2H, - 28£69.82£ 3H£Al£-6.56£-H, - 26£69.80£" 3H£AI£-6 .52£4H; - 
27ΕΕΙ EG? " /&ÉyJYÓBl AL ÊY E” lorizzi ÈE 988 £*Kawagishi µΕΕ- {988 ΕΘ àl Ο į £x É 4 μὰ 
1611 +» Í ÆT [2 CNÓ pA£ 22E£-24R £O- ergosta - 7Ε-02 — dien — 38£—5a£—6a -- triol 

£ cerevisterol£ Œ 

D - *dAà' yE- ÞÉR £-C,H,,O, £85 £7 -- 0'£^ c 0.00360 £2H, O£ Q 2 AUI OBy£-l p! ΝΒ 
» EQJA C» CDD. — *(Aà VÍ Ὁ — *éEé VE" galactitol £O ΆΒΕΓμδμΑ Αἱ Ör 01513 150 — 151 
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^V" D allitol£(E 
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